Impaired synaptic vesicle recycling contributes to presynaptic dysfunction in lipoprotein lipase-deficient mice.
Lipoprotein lipase (LPL) is expressed at high levels in hippocampal neurons, although its function is unclear. We previously reported that LPL-deficient mice have learning and memory impairment and fewer synaptic vesicles in hippocampal neurons, but properties of synaptic activity in LPL-deficient neurons remain unexplored. In this study, we found reduced frequency of miniature excitatory postsynaptic currents (mEPSCs) and readily releasable pool (RRP) size in LPL-deficient neurons, which led to presynaptic dysfunction and plasticity impairment without altering postsynaptic activity. We demonstrated that synaptic vesicle recycling, which is known to play an important role in maintaining the RRP size in active synapses, is impaired in LPL-deficient neurons. Moreover, lipid assay revealed deficient docosahexaenoic acid (DHA) and arachidonic acid (AA) in the hippocampus of LPL-deficient mice; exogenous DHA or AA supplement partially restored synaptic vesicle recycling capability. These results suggest that impaired synaptic vesicle recycling results from deficient DHA and AA and contributes to the presynaptic dysfunction and plasticity impairment in LPL-deficient neurons.